. Des-Alupane in an East African lake sedimentary record as a new proxy for the stable carbon isotopic composition of C3 plants Organic Geochemistry, 101,[132][133][134][135][136][137][138][139] 
We studied the high-resolution and well-dated 25,000 year sedimentary record of Lake 
Lipid extraction

125
The freeze-dried and powdered sediment samples were extracted with a Dionex™ calculated using the concentration of each of these components relative to total particle flux.
138
Litter and soil samples were extracted ultrasonically with DCM/MeOH rise at 20°C/min to 130°C, and then at 4°C/min to 320°C, at which it was held for 20 min.
154
GC-MS was performed on a Finnigan Trace DSQ mass spectrometer operated at 70
155
eV with a mass range of m/z 40 to 800 and a cycle time of 1.7 s. The gas chromatograph was 156 equipped with a fused silica capillary column as described above. The carrier gas was helium
We subjected 52 saturated hydrocarbon fractions to compound-specific δ 13 C analysis using an 
206
Throughout the record, des-A-lupane is more abundant than des-A-ursene, whereas des-A-207 oleanenes concentration is lowest (Fig. 3) . They all exhibit low accumulation rates from 208 25,000 to 15,000 years ago (the glacial and early post-glacial period) and much higher (on 209 average 5 to 11 times) accumulation rates in last 12,000 years (the Holocene).
210
The δ 13 C values of des-A-lupane (Fig. 4) 
212
Determinations of δ 13 C of other des-A-triterpenoids of the oleanane and ursane type in the 213 unsaturated hydrocarbon fraction were unsuccessful due to co-elution or low abundances.
Triterpenoids and des-A-triterpenoids in soil and litter surrounding the lake 216
No des-A-triterpenoids were identified in the hydrocarbon fraction of extracts from soils and ene (iso-sawamilletin; β-amyrin ME), 3β-methoxy-olean-18-ene ME (miliacin; germanicol 223 ME) and 3β-methoxy-taraxer-14-ene (sawamilletin, crusgallin or taraxerol ME). Litter indicates that microbial degradation is not restricted to the anoxic lower water column in Lake
248
Challa. One other mechanism for des-A-triterpenoids to enter the system, namely the 249 washing-in of microbial degradation products from (anoxic) soils, is unlikely in Lake Challa,
250
as the studied litter and soils did not contain des-A-triterpenoids.
251
The principal degradation processes affecting pentacyclic triterpenoids have been mechanism is less likely to apply to Lake Challa, because of its relatively constant 300 sedimentation rate and continuously anoxic bottom-water conditions. In a study on the
Des-A-oleanenes and des-A-ursenes
301
Brazilian Lake Caçó, des-A-lupane was thought to be derived from a belt of spike-rush these latter studies.
331
An interesting feature of the des-A-lupane δ 13 C record is the apparent lack of trend 332 over longer timescales (Fig. 4) 
344
Recent studies have indicated the need for more direct proxies of C3 and C4 higher plants oleanane skeletons (Fig. 3 ).
372
The carbon isotopic fractionation between acetyl CoA-based compounds (e.g. n- 
Conclusion
410
We investigated the possibility to use the degradation products of terrestrial higher plant Table 1 . 
